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(57)Abstract: 

PROBLEM TO BE SOLVED: To make fixing efficiency 
improved by raising infrared ray receiving efficiency of 
toner, in the method for fixation of the infrared ray fixing 
system. 

SOLUTION: In the method for fixation by projecting the 
infrared ray to the unfixed toner on recording material 
and heat/fixing the above toner on the recording 
materiel, the infrared ray receiving area for unit area of 
the unfixed toner 5 is increased on recording materiel 4, 
in such a manner, the infrared ray absorption efficiency 
of the toner is improved, therefore fixing property can be 
improved. Moreover, as the method for increasing the 
infrared ray receiving area for the unit volume of the 
unfixed toner 5 on the recording material 4, the toner in a 

flat shape is adopted as the toner therefor, or the method such as respectively breaking the 
toner into the finer particle on an intermediate transfer body or the like prior to transferring on 
the recording material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] After forming a latent image according to image information on an image support, developing 
this latent image with a toner and forming a toner picture, In the fixing method which is the fixing 
method applied to the image formation equipment which imprints this toner picture to record material, is 
established and acquires a picture, irradiates infrared radiation at the non-established toner on the 
aforementioned record material, and carries out heating fixing of this toner at record material The fixing 
method characterized by enlarging infrared light-receiving area per unit volume of the non-established 
toner on the aforementioned record material. 

[Claim 2] being according to claim 1 - fixing - a method ~ setting - record ~ material -- a top ~ un — 
fixing - a toner -- a unit volume - per - infrared radiation - light-receiving - area -- large - carrying 
out -- a method - ** -- carrying out - a toner - infrared radiation -- light-receiving -- area — S - a toner 
-- volume - V - ** - having carried out -- the time - the following - (-- one --) - a formula - being 
satisfied - a toner - using -- things -- the feature - ** - carrying out 



[Claim 3] The production method of the toner for infrared fixing which is the production method of the 
toner for infrared fixing used for the fixing method according to claim 2, and is characterized by making 
into a flat configuration a pulverization method, a polymerization method, and the toner produced by the 
other methods as the production method of a toner with a big infrared light-receiving area by carrying 
out heating pressurization with the heat pressurization roller which prepared the fixed gap. 
[Claim 4] The fixing method characterized by to consider as the method of enlarging infrared light- 
receiving area per unit volume of the non-established toner on record material in the fixing method 
according to claim 1, to break the toner which forms this toner picture before imprinting the toner 
picture formed on the image support to record material, or after imprinting to a finer particle, to irradiate 
infrared radiation after that at a toner, and to carry out heating fixing of this toner at record material. 
[Claim 5] The fixing method characterized by using the method of putting a pressure as a method of 
breaking a toner in the fixing method according to claim 4. 

[Claim 6] The fixing method characterized by to imprint the toner picture formed on the image support 
on a middle imprint object in the fixing method according to claim 4 or 5, to imprint this toner to record 
material, to irradiate infrared radiation at the toner on this record material after breaking the toner which 
forms a non-established toner picture by pressurizing on this middle imprint object to a finer particle, 
and to carry out heating fixing of this toner at record material. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fixing method applied to the 
image formation equipment of electrophotography recording methods, such as a copying machine, 
facsimile, and a printer, especially irradiates infrared radiation at the non-established toner on record 
material, and relates to the production method of the toner for infrared fixing of using this toner for the 
fixing method which carries out heating fixing at record material, and its fixing method. 
[0002] 

[Description of the Prior Art] In the image formation equipment of electrophotography recording 
methods, such as a copying machine, facsimile, and a printer Although this toner picture was imprinted 
to record material, such as the recording paper, it was established and the fixing picture has been 
acquired after forming an electrostatic latent image by the optical writing according to image 
information etc. on image supports, such as a photo conductor, developing this latent image with the 
toner of a developer and forming a toner picture The fixing method which irradiates infrared radiation at 
the non-established toner on record material, and carries out heating fixing of this toner as the fixing 
method applied to such image formation equipment at record material is learned. As improvement 
technology of this fixing method, and to JP,63-231361,A While improving the absorption efficiency of 
infrared radiation and accelerating fixing work by limiting the peak-wavelength region of the infrared 
radiation to irradiate to the range of 5 micro* *1 micro in the fixing method of the toner by infrared 
irradiation While making heating of bases, such as the recording paper, suitable and making weld of a 
toner good, the technology of preventing **** is indicated. The fixing nature by the flash plate 
establishing method using the near infrared ray as a color toner for improving moreover, to JP,9- 
179347, A In the color toner for electrostatic-charge image development for near-infrared-ray flash plate 
fixing which consists of a chromatic color pigment, carbon black, and a conclusion agent resin at least 
When the amount of the carbon black used makes the sum total of carbon black and a chromatic color 
pigment the 100 weight sections, the color toner characterized by considering as 5 - 40 weight section is 
indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional technology has tried 
improvement in fixing efficiency by specifying the property of infrared radiation equipment or the color 
toner for infrared fixing. However, by these methods, since it is necessary to make special the material 
of a heater, structure, or the material and the process of a toner in order to double radiation wavelength, 
there is a trouble that cost will start. 

[0004] When this invention is made in view of the above-mentioned situation and a general toner is 
used, it aims at offering the fixing method equipped with the means which can improve infrared fixing 
efficiency. Moreover, it aims at offering the production method of the toner for infrared fixing used for 
the fixing method. 

[0005] When the purpose of each claim of this invention is furthermore shown concretely, the purpose 
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of a claim 1 is gathering the infrared light-receiving efficiency of a toner and raising fixing efficiency. 
The purpose of a claim 2 is offering the conditions for attaining the purpose of a claim 1 effectively. The 
purpose of a claim 3 is offering the simple production method of the toner used in order to attain the 
purpose of a claim 2. The purpose of a claim 4 is offering the method for realizing the purpose of a 
claim 1 effectively. The purpose of a claim 5 is offering the concrete method for realizing the purpose of 
a claim 4. The purpose of a claim 6 is offering the more concrete method for performing the method of 
claims 4 or 5 effectively. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention concerning a 
claim 1 After forming a latent image according to image information on an image support, developing 
this latent image with a toner and forming a toner picture, In the fixing method which is the fixing 
method applied to the image formation equipment which imprints this toner picture to record material, is 
established and acquires a picture, irradiates infrared radiation at the non-established toner on the 
aforementioned record material, and carries out heating fixing of this toner at record material It is 
characterized by enlarging infrared light-receiving area per unit volume of the non-established toner on 
the aforementioned record material: 

[0007] a claim - two - starting — invention - being according to claim 1 ~ fixing — a method - setting 

— record - material — a top - un — fixing -- a toner ~ a unit volume - per - infrared radiation - light- 
receiving - area - large — carrying out - a method - ** - carrying out — a toner — infrared radiation — 
light-receiving - area - S - a toner - volume - V ** - having carried out - the time - the following 

- (-- one --) - a formula — being satisfied - a toner -- using 
[0008] 

[Equation 2] 

s> [-f * v ') 3 '" <*> 

[0009] Invention concerning a claim 3 is the production method of the toner for infrared fixing used for 
the fixing method according to claim 2, and is characterized by making into a flat configuration a 
trituration method, a polymerization method, and the toner produced by the other methods as the 
production method of a toner with a big infrared light-receiving area by carrying out heating 
pressurization with the heat pressurization roller which prepared the fixed gap. 

[0010] Invention concerning a claim 4 considers as the method of enlarging infrared light-receiving area 
per unit volume of the non-established toner on record material in the fixing method according to claim 
1. It is characterized by breaking the toner which forms this toner picture before imprinting the toner 
picture formed on the image support to record material, or after imprinting to a finer particle, irradiating 
infrared radiation after that at a toner, and carrying out heating fixing of this toner at record material. 
[001 1] Invention concerning a claim 5 is characterized by using the method of putting a pressure as a 
method of breaking a toner in the fixing method according to claim 4. 

[0012] Invention concerning a claim 6 is set to the fixing method according to claim 4 or 5. After 
breaking the toner which forms a non-established toner picture by imprinting the toner picture formed 
on the image support on a middle imprint object, and pressurizing on this middle imprint object to a 
finer particle, It is characterized by imprinting this toner to record material, irradiating infrared radiation 
at the toner on this record material, and carrying out heating fixing of this toner at record material. 
[0013] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained in detail 
with reference to a drawing. Drawing 1 is the outline block diagram showing an example of infrared 
fixing equipment. This infrared fixing equipment 1 consists of an infrared heater 3 and a reflecting 
mirror 2, it reflects the infrared radiation emitted from the infrared heater 3 with a reflecting mirror 2, 
irradiates the non-established toner 5 on the record material 4, such as paper, heats and fuses this toner 
5, and is fixed to the record material 4. As an infrared heater 3, there are a halogen lamp, a ceramic 
heater and a quartz heater, an infrared flash plate, etc. Moreover, as for the configuration of the reflector 
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of a reflecting mirror 2, the object of configurations, such as a paraboloid and an ellipsoid, is properly 
used according to the purpose, and this reflector may be coated with material which reflects infrared 
radiation efficiently. 

[0014] In infrared fixing using the fixing equipment of composition of being shown in drawing 1 , it 
changes to heat, and the energy of the infrared radiation irradiated by the toner heats a toner, and is 
established. Therefore, it is necessary to make it receive irradiation of more infrared radiation to the 
volume of a toner for establishing a toner efficiently. What is necessary is just to enlarge area which 
receives irradiation of infrared radiation to the volume of a toner for that purpose. That is, infrared light- 
receiving area per unit volume of the non-established toner 5 on the record material 4 is enlarged (claim 
1). The area (infrared light-receiving area) which receives irradiation of infrared radiation here is an area 
of a field which receives the infrared radiation directly, when infrared radiation (light) is irradiated, for 
example, the thing of the area S of a portion which direct light hits when light (infrared radiation) is put 
in the case of a globular form toner 6 like drawing 2 from a top - pointing out --****-- a globular form 
case — the field (white portion) of an upper half — it is — the surface area of a sphere - SS ** - when it 
carries out, it is S=SS/2 

[0015] The toner generally used now is produced by the trituration method, and shows drawing having 
shown the configuration of the toner typically to drawing 3 . Although the toner 7 produced by the 
trituration method is considerably uneven in fact and there is dispersion in a certain grade also in particle 
size, in this drawing, it expresses with the globular form in ** type view. In order to enlarge infrared 
light-receiving area per unit volume of a toner like invention of a claim 1, the toner of the flat 
configuration which can raise the light-receiving efficiency of infrared radiation is better than a globular 
form toner. The example of the toner of a flat configuration is shown in drawing 4 . Although the 
infrared light-receiving side gives the example of circular flat configuration toner 5a or square flat 
configuration toner 5b in the example of drawing 4 , the configuration of an infrared light-receiving side 
should just be a configuration which is not limited to these and can take a large infrared light-receiving 
area per unit volume. 

[0016] Here, the conditions for making infrared light-receiving area of a flat toner with the same volume 
as the toner near a globular form larger than the infrared light-receiving area of a globular form toner are 
shown below. Volume VS of a globular form toner Surface area SS It can express with 
VS=4pir3/3SS=4pir2. Volume V can be expressed with the following formula, if infrared light-receiving 
area of the toner of a flat configuration is set to S on the other hand and thickness is set to d. 
V=Sd [0017] When a globular form toner and the toner of a flat configuration are the same volume 
(VS=V), in order for the light-receiving area S in the toner of a configuration flatter than the light- 
receiving area (=SS/2=2pir2) in a globular form toner to become large (S> (SS/2)), from VS=V, it is 
4pir3/3=Sd and r is expressed with the following formula. 
[0018] 



[0019] Moreover, since it is S>(SS/2) =2pir2 and is V=Sd further at this time, the relation of the flat 
infrared light-receiving area S of the toner of a configuration and flat volume V and the relation between 
the light-receiving area S and thickness d are expressed as follows. 
[0020] 
[Equation 4] 
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[0021] Therefore, by using the toner of a configuration with which the infrared light-receiving area S 
and volume V are satisfied of the above-mentioned (1) formula, rather than a globular form toner, light- 
receiving efficiency of infrared radiation can be made high, and a fixing performance can be improved 
(claim 2). 

[0022] Production of the toner of a flat configuration as shown in drawing 4 is performed as follows. 
That is, after producing the toner usual by the trituration method, the polymerization method, and the 
other methods, a toner is crushed by carrying out heating pressurization through between the heat 
pressurization rollers (heating roller) which prepared the fixed gap defined suitably from the mean 
particle diameter of a toner, and it is made a flat configuration (claim 3). Since heating roller 
temperature is good at the grade to which a toner becomes soft at this time, it is good at the softening 
temperature grade of a toner. However, it is better to form preheating equipment so that the whole toner 
may be heated to soft temperature, before being pressurized with a roller. Moreover, it is better for a 
heating roller front face to perform adhesion prevention processing of constituting from material which 
cannot stick [ Teflon ] easily, or applying a silicone oil etc. to a roller front face so that a toner may not 
stick. 

[0023] Next, the another realization method for enlarging infrared light-receiving area per unit volume 
of the non-established toner on record material is shown. Although this toner is imprinted to record 
material, such as the recording paper, by the electrophotography recording method after forming an 
electrostatic latent image on image supports, such as a photo conductor, according to image information 
and developing it with the toner of the form near the conventional globular form After development, 
before imprinting the toner picture formed on the image support to record material, or after imprinting, 
infrared light-receiving area can be enlarged by breaking the toner which forms this toner picture to a 
finer particle (claim 4). That is, by breaking the toner particle 7 to toner T of a finer particle, as shown in 
drawing 5 , the infrared light-receiving surface ratio to the volume of a toner increases, and infrared 
light-receiving efficiency improves. Under the present circumstances, the toner near a room temperature 
can be broken by giving a shock and a pressure by the stiffs. 

[0024] There is the method of putting on which and breaking a pressure to a toner with the 
pressurization rollers 8a and 8b of a couple like drawing 6 as an example of the method of breaking a 
toner (claim 5). Moreover, after putting a pressure on the picture formed on image supports, such as a 
photo conductor, with a direct pressurization roller or imprinting to record material, such as the 
recording paper, it may pressurize with the pressurization roller of a couple before fixing, and a toner 
may be broken on record material. However, if there is a possibility of giving a damage to a photo 
conductor when it pressurizes on a photo conductor, and a pressure is put on record material, the 
influence of record material being crushed etc. will arise. 

[0025] Then, the toner picture developed on the photo conductor 9 like the example shown in drawing 7 
Once imprinting on the middle imprint object 10 from a photo conductor 9, pressurize a toner picture 
with the pressurization rollers 8a and 8b of a couple on the middle imprint object 10, and this toner is 
broken to a finer particle. The method of imprinting the picture of the toner broken after that to the 
record material 4, irradiating infrared radiation with infrared fixing equipment 1 at the non-established 
toner on the record material 4, and carrying out heating fixing of this toner at the record material 4 is 
better (claim 6). 
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[0026] 

[Example] Hereafter, the more concrete example and the example of comparison of this invention are 
shown. 

[0027] (Example 1 : example of invention concerning claims 1, 2, and 3) What kneaded carbon black as 
a color material to the polystyrene acrylic copolymer whose glass transition point is 70 degrees C is 
made fine by the grinding method, and the toner whose particle size is 6 micrometers in a classifier is 
taken out. And after carrying out [ be / under / of a 90-degree C heating furnace / letting it pass / it ] 
preheating, the toner of a flat configuration was produced through between the heating roller pairs of 90 
degrees C of skin temperatures which prepared the gap of 2 micrometers. Plain paper copier which 
removed fixing equipment for the toner of this flat configuration After filling up the developer of 
Spirio7000 (a tradename, Ricoh make) and producing the sample of a non-established toner picture on a 
photo conductor through latent-image formation and development, it imprinted on the recording paper. 
And it heated with the infrared fixing equipment 1 which showed the sample of the non-established 
toner picture imprinted by this recording paper to drawing 1 , and was fixed to the recording paper. 
Using the infrared heater 3 of fixing equipment 1 as the halogen lamp (peak wavelength : about 1 
micrometer), the reflector configuration of a reflecting mirror 2 used the thing of an ellipsoid. 
Consequently, good fixing was able to be performed. 

[0028] (Example 2 : example of invention concerning claims 1, 4, 5, and 6) What kneaded carbon black 
as a color material to the polystyrene acrylic copolymer whose glass transition point is 70 degrees C is 
made fine by the grinding method, and the toner whose particle size is 6 micrometers in a classifier is 
taken out. Plain paper copier which removed fixing equipment for this toner After filling up the 
developer of Spirio7000 (a tradename, Ricoh make) and producing the sample of a non-established toner 
picture on a photo conductor through latent-image formation and development, the sample of a non- 
established toner picture was imprinted on the stainless steel board with a thickness of 100 micrometers. 
And between the pressurization roller pairs which consist of a metal the stainless steel board with which 
this non-established toner picture was imprinted was passed, and after breaking a toner to a finer particle 
by pressurizing a non-established toner picture by the pressurization roller pair, it was established with 
the infrared fixing equipment 1 which imprinted the toner picture on the recording paper, and was 
shown in drawing 1 . Using the infrared heater 3 of fixing equipment 1 as the halogen lamp (peak 
wavelength : about 1 micrometer), the reflector configuration of a reflecting mirror 2 used the thing of 
an ellipsoid. Consequently, good fixing was able to be performed. 

[0029] (Example of comparison) What kneaded carbon black as a color material to the polystyrene 
acrylic copolymer whose glass transition point which is the same material as an example 1 and an 
example 2 is 70 degrees C is made fine by the grinding method, and the toner whose particle size is 6 
micrometers in a classifier is taken out. Plain paper copier which removed fixing equipment for this 
toner After filling up the developer of Spirio7000 (a tradename, Ricoh make) and producing the sample 
of a non-established toner picture on a photo conductor through latent-image formation and 
development, the non-established toner picture was imprinted in the record paper. Then, fixing was 
inadequate when established with the infrared fixing equipment 1 shown in drawing 1 like the example 
1 and the example 2. 

[0030] Since infrared light-receiving area per unit volume of the non-established toner in the record 
paper can be enlarged and infrared-absorption efficiency can be improved by using the toner of a flat 
configuration, or breaking a non-established toner and considering as a toner with a fine particle size so 
that more clearly than the result of the above examples 1 and 2 and the example of comparison, a fixing 
performance can be improved. 
[0031] 

[Effect of the Invention] As explained above, in the fixing method which irradiates infrared radiation at 
the non-established toner on record material, and carries out heating fixing of this toner at record 
material, by having enlarged infrared light-receiving area per unit volume of the non-established toner 
on the aforementioned record material, infrared-absorption efficiency can improve and a fixing 
performance can be improved in invention concerning a claim 1. 
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[0032] a claim ~ two - starting - invention --****-- being according to claim 1 ~ fixing - a method - 
setting — record - material - a top — un — fixing - a toner - a unit volume - per - infrared radiation - 
light-receiving -- area -- large - carrying out - a method - ** — carrying out - a toner - infrared < 
radiation -- light-receiving -- area — S — a toner ~ volume - V - ** - having carried out ~ the time 
the following ~ (-- one — ) - a formula - being satisfied - a toner 
[0033] 



[0034] In invention concerning a claim 3, it is the production method of the toner for infrared fixing 
used for the fixing method according to claim 2, and a toner with a big infrared light-receiving area can 
be produced simple by making into a flat configuration a trituration method, a polymerization method, 
and the toner produced by the other methods as the production method of a toner with a big infrared 
light-receiving area by carrying out heating pressurization with the heat pressurization roller which 
prepared the fixed gap. 

[0035] In invention concerning a claim 4, it considers as the method of enlarging infrared light-receiving 
area per unit volume of the non-established toner on record material in the fixing method according to 
claim 1 . Since the toner which forms this toner picture is broken to a finer particle, infrared radiation is 
irradiated after that at a toner and heating fixing of this toner is carried out at record material before 
imprinting the toner picture formed on the image support to record material, or after imprinting Light- 
receiving area of infrared radiation can be enlarged by the simple method, infrared-absorption efficiency 
can be improved, and a fixing performance can be improved. 

[0036] In invention concerning a claim 5, in the fixing method according to claim 4, since the method of 
putting a pressure as a method of breaking a toner is used, light-receiving area of infrared radiation can 
be enlarged by the simple method, infrared-absorption efficiency can be improved, and a fixing 
performance can be improved. 

[0037] In invention concerning a claim 6, it sets to the fixing method according to claim 4 or 5. After 
breaking the toner which forms a non-established toner picture by imprinting the toner picture formed 
on the image support on a middle imprint object, and pressurizing on this middle imprint object to a 
finer particle, Since this toner is imprinted to record material, infrared radiation is irradiated at the toner 
on this record material and heating fixing of this toner is carried out at record material After breaking a 
non-established toner certainly and effectively on a middle imprint object, it can imprint to record 
material, and light-receiving area of infrared radiation can be enlarged, infrared-absorption efficiency 
can be improved, and a fixing performance can be improved. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing an example of infrared fixing equipment. 
[Drawing 2] It is explanatory drawing of the light-receiving area at the time of irradiating light (infrared 
radiation) at a globular form toner. 

Prawing 3] It is drawing showing typically the configuration of the general toner produced by the 
trituration method. 

[Drawing 4] It is drawing showing the example of the toner of a flat configuration. 

[Drawing 5] It is drawing showing the example which broke the toner particle to the toner of a finer 

particle. 

[Drawing 6] It is drawing showing an example of the method of breaking a toner, and is explanatory 
drawing of the method of putting on which and breaking a pressure to a toner with the pressurization 
roller of a couple. 

[Drawing 7] After breaking a non-established toner on a middle imprint object, it is explanatory drawing 

of the fixing method which imprints to record material and is established by infrared radiation. 

[Description of Notations] 

1 : Infrared fixing equipment 

2: Reflecting mirror 

3 : Infrared heater 

4: Record material 

5: A toner with a big infrared light-receiving area 

5a: A flat configuration toner with a circular infrared light-receiving side 

5b: An infrared light-receiving side is a square flat configuration toner. 

6 7: Globular form toner 

7: The toner ground to the fine particle 

8a, 8b: Pressurization roller 

9: Photo conductor (image support) 

10: Middle imprint object 

[Translation done ] 
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mteii&jummizm. mzmtt±.o*%Mb-t- 
-izmm£mLxmbi--£mmiztm$m-tz> 

-<wmmumh. so 
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[0002J 

^^mmrn^wm^wz^x^ mmm<r> 
mm±£nmmtzj6ttiffij&&£ x vmmm 
m&L. mmmmmoh-t-- zmmixbi— 
mmmtfiLt:®. ubi— mmzmmmosmmz 
%MLxgmw&mx\>^i> { . z<oxo%w 
mft&mizmzti&zmmtLx. 
^bi~-izm&£mLxmbi--*m®tt£M* 
^M^h^mumim^tix^. *lx. z<r>%MU 

mW&mifltLX. ^3^6 3-2 31 3 6 m>m 

%9\mmiz£&bi--<r)immizt5^x. m 
m-z,m®<?)v—?wim£5u± i vnmtzmg. 
■t&ztizx^x. ftm.<mmmzto±.Lx%Mft 
m&imte?ztti>tz. mmmvtmcoismzmM 
iztx bi—rtmi&mz-rz 1 1 htz. m.m± 
■t&iffiwmtztix^z. Hz. fcfrtmzm^tzy 
5 y y *.%mmiz x fl±-r&*:tf><D# 5- h 
■h-t lx . W9 - 1 7 9 3 4 m>m\z\i. -m 

?-b1—izt$\,\X. tr-#y?Jv7<r)&mMi)K i) 

•y?t?mm®t<r>£mz i o onm&t 
bi—t>*m^ztix^&. 

[0003] 

imtfrnikLXok^zmmi iMm^mit. % 

i-hZkT%m&<7)fa±.tW*X^&. LfrLZtit> 
O^TIi. MM%Z£b*thtitblzt-?cr)ttm> 

mffh&Kttxhtft^xLtok^o&msbih 

[0004] *m\\i±M!m®izmx-%ztifzi>0>T$> 
it. -Hmzb-r-zmvzm£izi>mm.%mm 

« h i—oimmzz&m-h z 1 1 i w fc -ri. . 

[00051 $ /i>tc*^BHco«IS^co@W$rftf*«t 
^fc. K««l^aW(i. ht-<Wfflg»?: 

BWtt, IS^10BW^56*«(caiS-rSfc*<^fr 

zmt&zkxbh. mm3<om\t. mim2<r> 
mzm&tztzif>izm^t>tL& hi— ntsmmfi 
mmm-hztx-hh. mm^sm*. mmi 
<7)mm$miz$m-t&fztf><r)m;t:m&?& ztx- 
w$m5<r>mu. mmAomzmi-thtz 
ibcomimo:im^m-thztx'bi>. wumeoB 
mi. m&%4 titit 5<otmt:miffnzn o fztbcox 



3 

[0006] 

mmimzmit. mtm±.tzmmfmtziii 
txmtmt. mmt hi—xm&ix hi—m 

ot. mwm±.<r>*%m h i— txtmzmi tx 
mhi— tmmizw^^z&ttjmizts^x . m 
snmtt±.x-m%mhi— <r>mm%t: *)<rmm. 
smuti** < thz t ■*& tot-** . 
[0007] mm2mhmut. mm. i mwz. 
mmtz&^x. mm±x(r)*%Mhi--(?>&mm 
%wmm$z%mt:*z<-r&i}mtLx. hi- 
-mmgmmzs. hi—mmzvtLtitz 
fc. tb<o ( i ) T&mfcthhi—im^&zbt:® 

WLtthi><?)X'3>2>. 
[0008] 

[82 1 

s>[-f-«v'J* .. (1) 

[0009] wmm3£&h%m±. mm2tm<o^ 
WTmizm^hmmzmm vi—mmmx-h-y 
x. mm^wm<?Kkiz%hi-~cDim}imt lx. 
m^ina. zcmoumximttihi— 

tzt TW^KBrnz-fh z t imit^h i>cox-b 

[ooio] wmm iz&&§mi. mm i tmns. 

mtz *) ai&ws&tmii:*:* < ^h-mt ix , mm 
tm±m&ztifi: hi—mmamtnz&&^-& mt> 

bxmbi--zmmtzw*&Mi-& z t zimt -rs 

i><ox'h&. 

[ooii] mim5iz&z>%mi. mmi4msi<7)isi 
mumizn^x. hi—zK<-)rmtixm}}Zfrv& 

[0012] ilS*«6fc:«&%B«i. IM4 Sfc*:li5 

-wm*m&#iz!mL. wti>m&K±xnai±-t 
zzttx v&g.mbi—mm&fS.-tz hi— zx o 

[0013] 

miLxmsuzmmth. ®u±%i>m%mm.<7>-m 
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fl«t-*3fc£St£2;K>&'K #*MSt-?3*^ 
lfclt$iTJt*J«8^R«M2T'S»$*Ti8t^)eatt 
4±0*5e*h^-5fc^LTiE^-5£M^ ig 

au wwMweiw-a. m&t-?3kLxit^ 

10 [0014101 fc*-r«jS^^^^ffl^/^l« 
*Wfc hi—£ &£t &Mih i—cotmtzft LXX *) 

% < 0>m-m<wmz%.vh x o & . * 

Ofctfrfctt hi--cotm£}tLxm&comMtS:%V& 

* hi— 5 mmmmtz *)<rmm33(m&z*.* < 
-rs (mm ) . zzx'^9mmM^ihm^ 

nmi2(r>£o%mm<Dhi— ecr^x-it. ±*>^ 
(mm) JSTt^cigi^tss^iiiis 

[0015] m&-i&miz&htix^& hi—immt 
isx'imztvct}'). znhi--<mmmmi,zmL 
fzmim3iz5£t. nnwusxmkLtihi—nm^ 

30 ^tfhhtf. zmximmmizj$BX'$iLx\* 
& . m*m i amm x ? tzhi—com&im^^xo 
m&s$mit:±z<?Mzte. jmcohi—x*)h 
mmco&m&zfoiz^h z t vx* zm^ttm 

<r>hi—tfX*,\ 04 xm^imiknhi—vM*^ 

-r. mwmxte. mm&mmmm^j&vihi- 
-5 a*mftB<m¥&#.hi--5 \><m*mfx\*h 
v. %m&%mmmizti^tz®g.2ti&i>(?)Xii 

mvtxhtuixw 
40 [00163 zzx\ fmiz&^hi—tmttmzft 
oh^p h i—mtm&%mi:&B hi—mm^ 
%mx *) ^hftvwytkfrwxfiz^. mm 
(Dhi—ntmvs t^Bsass is. 

Vs = 4jrrV3 
Ss = 4^r 2 

xmziLtfxzh. mvttmi&hi—mft 
ss^aassrs. mztdt-tzt. mtvumx-m 

■tZt1) { X$h. 
V=Sd 

so iooi7imm<r>hi--tm¥%m(?>hi--ti)m 



(4) 

5 

tim (v s =v) cot^t. Mm<ohi— x-oygm 

® ( = Ss/2 = 2>rr*) X 0 iiWrPtcJ&tt&h't'—T' 
<7)%XmStf*Z<%Z> ( S> ( Ss/2 ) ) 
14, Vs=VJ:0. 
4*rrV3 = Sd 

[0018] 
[&3] 

f 3Sd1 p" 
r= l-iT-J 10 

[00 1 9] 

S> (Ss/2) = 2* r 2 

[0020] 
[814] 

1 




[0021] L^A^T . ftftm&ftmms ttmvtf 
im> ( i ) ttmn-t&x o^jm^hi—^m^ 
zttzx*). wmcohi—x *) \>mm.(n%$$m*-m 30 

(mm) . 

[ 0 0 2 2 ] 04 t^i-i o %Wfr%MVi0)h1— <r& 

WMXcoXotzftd. -t%h*>. JBifcfir^ S£:Jn£. 

o^HSto&&m&mmijVX\\ t-ho- 
[0023] mzm$i ix-mzm h -f—vmm 
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Biz&^imhl— t«*Lfca. Kb-*— *E»tt¥ 

ot. h i--<Dm.izm-&mw^mvctfmk l 

[0024] h1—£K<Hm<?)-mtL~C\t. H6CO 

tttiK <a*«5) . ttz. mmmcom 
in:*). mmm^smnzm^L^ %.mnz-*t 

-$-*.*SfoP&9. Mm±X']£)lZW&bs& 
mtifioJxtiX Li oKt'eimW&t*. 

[0025] ^zxmnzm-mcoxoiz. m%&9±. 
x-mmtuzh-i—mm. >mmfrt>~g.*fsm& 
moizm^Ltitk. ^eo^^mmo±x'h^-m 

«Sr-Jt^JDffo-78a, 8hTW±LXWi\>i—Z 
OBMfcK^U mmt4±.cr>*%Mhi~-lzft»?m 

zmmuzx *)%!>\-mmiLx3Lhi-~ zmM4 
izimsim-t&t^om&iidwx^ (mmi6) . 

[0026] 

[0027] ($mmi -.mmi, 2, 3mzmi 

-t-SrflXOttJ-f. -eLT9 0*C(OM«IP«04iS:jiUT^ 
fitJn&Lfcfcl::. 2 J um<D*^7£iaftt:#lfflSJ&9 
0X:<0b- b n-7»Ofaitji LT]H¥^«« h^-Sr 

<^*:£jI8S«¥S& S P irio7000 (jgJVfe, U3-S8) <7) 

s«^sti3(E«u. mmm.. mm&xmm±iz* 

vtz. *Lxz<om&izm&zivfz*£MY-i'--m& 
m>r>v*m 1 Ltzmmi&gm. 1 tmsl 
T, gfi^t^Uc. «^nsio#jmt-^3« 

2^RStil»Ktt|gniB^)t^?rfflV^. -e^ig*. A 
m%M*ftol\t1fiX'%it. 
[0028] (mm2 :Wm\, 4, 5. 6fc®S 



(5 

7 

uzb<?>mmixm>< Lxmsmx&wteum 
tz%m&wm s P irio7ooo (m&* <m 

^ah^-B«^yr;l/5r#S!L^. g£ 1 0 0^ 
it. Jllffiu-7*fe*5&» h i—mmtnE-t& ZtT 10 

wm&m lt 0 1 l^^hss^s 1 ?®s 

[0029] (it«£|) HitMl. SSJfcW2fcffit*m 
S P irio7000 U3HR) 

-wm&zLtz. zm.. mmi. mjm2tmm 

[00 30]JgLiK^Hfeni, 2fcit«0«<7)fe*J:'5HB 

^v^TSScofflM^-?— fthZtiz 30 

jt 0 » mm±x'(r)^m b -t-^mmmwi. 0 
m&y®mtt% <-rhz\t **-e* . #*m®JK2&* 

[0031] 

[%bbc^»*] VL±mwLtz£oiz, mmuzmzt 
mm. e»«±o*^ h -t-izjm&zwm LXM 
bi--£m&£m&m^h%mi}mizi5^x. mm 

[oo32] wmmmhs&m}. mm. 1 eaa 
%M-tmz&ux. mm±.xm.%mhi—cr>M.m* 
m%*zv<rmM%%mz*$<-rhJimbLx. b 
i—crmmgmmzs. bi—coim^vtifzt 
Tai(D ( 1 ) inm&th h-t—zm^zzttz 

ttfX'ZZ. 
[0033] 

[»5] 50 
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s >[-r« v, ] s -<»>' 

[0034] H3SS3 ICftJJWCtt. fft&B2l!»e> 

x. m&&m&<r>*$%hi--<7)m&imtix. 

mm*)*** hi— omtz ztwx* & . 
[0035] m*m4 mzmixtt. mm 1 imn 
smrntzn^x. tmtt±x(r>*!s?mh->'-<?)mi* 
m^iz^nfrmk^wB&j&^h-mktLx. m 
w$fc±£mf8.ztifz b-r- mmm:tiizmm-&m 
b&wmzLfzmz. mb-f—mmmm-^b^- 
£ £ *)mM^izm . %<rmz bi— tm&zm 
%ixmbi--zmmizim£.^i<r)T. mm* 
mx'ftme&mm*** < Lxftmmmmifo 

[0036] m$®5 iz&&m\T\i. m$m43mcr) 
gmumtzs^x. bi-~z&<ijmtLxE33*frtt 
&imm^z><7)x\ m^umx-mm^^m^ 
±%<lx. mmLWtom&\<n±-thztwx'%. jg 

[0037] mm6 tz&zmiTii. m$m ttM 

•f&ztizi *)*.%mb~t—mmmm-& b-f—zx 

mmM±.<» b->— tzft>m* mm txm b i—zmz 
mztimzm-znx, *m&#±x'*%%b-}— s- 
wz£R^mm£#^xMmm*3m-r& 
m®(ry%XMm:±%< Lxmrnmrn* 

h. 

[Hi ] ^m&mms<^^i:^tmm^mxf> 
[B2] mm^bi—izit (m-m aitM 

[03] »»*^T'f^i?$ii^-«tfl^rhi— O^S- 

[04 ] m^&mno bi—<m$ifrtmxt>h. 

[05 ] b-t—m^t: X OfflM^S^) h^-tlfV^ 
HS*t0-CJ>S. 

[06] h+-5:»<*ffi<7)-0l|iSr^0-C*)-?T. - 

[07] *^h^-^4»se^«c±-c»v^m. iem 
tnzwMtxmi&x^ti^mmmfmx'h 



1 :%m&Mmw 

2 -.mm 

3 : #*mt-? 
4 -.mm 

5 : ftm&mmcrxkztc hi— 
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1 0 

5 a : ^ISS^Bn^PgjgOilT^h-f- 

5 b : m&^mtfmimvmymtvi-- 

6, 7 

8a, 8b :JnfltP-7 

i o : twaiE^fc 



[01] [02] [03] 




